Heat shock decreases nuclear transport of 3,5,3'-triiodo-L-thyronine in clone 9 cells.
Thyroid hormone, T3, enters cells through an energy-dependent, saturable process and/or passive diffusion. Although the nucleus is the primary site of T3 action, exact mechanisms by which T3 is transported to nucleus are uncertain. In this report, initial cellular and nuclear uptake of T3 was determined using a rat liver cell line (clone 9), in which energy-dependent cellular T3 uptake was demonstrable. One to 5 mM sodium butyrate enhanced cellular T3 uptake with a concomitant increase in nuclear T3 uptake after 30 h. Increased cellular T3 uptake was associated with the increase in the maximum velocity of saturable cellular T3 uptake systems without affecting the Michaelis-Menten constant. Sodium butyrate, however, elicited a reduction in nuclear thyroid hormone receptor levels. On the other hand, heat shock (42 C for 60 min) reduced nuclear T3 uptake without affecting the Michaelis-Menten constant and maximum velocity of saturable cellular T3 uptake. Although nuclear receptor levels were reduced transiently after the heat shock, decreased nuclear T3 transport was not caused by the changes in the receptor levels. NADPH-dependent cytosolic T3 binding protein was undetectable in clone 9 cells before and after butyrate treatment or heat shock. In conclusion, sodium butyrate enhanced nuclear T3 uptake through the increase in cellular T3 uptake that is prerequisite to nuclear T3 transport. However, nuclear T3 uptake mechanisms independent of the cellular uptake system exist and are sensitive to heat shock. Nuclear receptors and cytosolic T3 binding proteins do not seem to be involved in the alteration of nuclear T3 uptake after sodium butyrate or heat shock. These findings suggest intracellular regulatory mechanisms of thyroid hormone transport.